Sample Paper – 2008

Class - XII

Subject – Physics

Time: 3 Hrs                                                                           Full Marks: 70

General Instructions

All questions are compulsory.

Questions 1 to 8 carry one mark each, questions 9 to 18 carry two marks each, questions 19 to 27 carry three marks each and questions 28 to 30 carry five marks each.

There is no overall choice. However, an internal choice has been provided in one question of two marks, one question of three marks and all three questions of five marks each. You have to attempt only one of the given choices in such questions. 

Use of calculator is not permitted.

You may use the following physical constants wherever necessary:

                     c    =   3 x 10 8 m/s

                     h    =   6.6 x 10 -34 Js

                     e    =   1.6  x  10-19 C

                     μ 0  =   4π  x  10 7  T m /A 

                    Boltzman constant K= 1.38 x 1023 J/K

                    Avogadro’s number N A  = 6.023  x  10 23 / mole

                    Mass of neutron        m n   =   1.6 x 10-27 kg

1. The work done in moving a charge 2C between two points is 6 J. What is potential difference between the points?                                                     1                                                                         

2. What is the magnetic field at point O due to current carrying wires shown in the figure?


3. Write an expression for the energy stored in an inductor of inductance L when a steady current is passed through it. Is the energy electric or magnetic?                                                                                           1

4. The electric field vector of a plane electromagnetic wave oscillates sinusoidally at a frequency of 4.5 x 1010 Hz. What is its wave length?  1

5. What type of wave front will emerge from (a) point source and (b) distant source of light?                                                                                 1                                         

6. With what purpose was famous Davission-Germer experiment with electrons performed?                                                                                                               

7.  Write the truth table for the combination of gates shown here 

                           [image: image8.png]





                                                                                                       1

8.  What is the value of electrical conductivity of a semiconductor at absolute zero?  1

9. Find an expression for the work done in rotating an electric dipole in a uniform electric field.                                                                      2

10.  Three  resistances of 1 Ω, 2 Ω, 3 Ω  are given ;  How will you combine them to get the equivalent resistance of  (i) 11/3  Ω   and (ii) 6 Ω      2

11.  The given graph shows the variation of charge q versus potential difference V for two capacitors. The two capacitors C1 and C2 have same plate separation but the plate area of C2 is double than that of C1. Which of the lines in the graph correspond to C1 and C2 and why?                        2 
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12.  What is the magnitude of magnetic force per unit length on a wire carrying a current of 8A and making an angle of 300 with the direction of a uniform magnetic field of 0.15 T.                                                    2

Or

 In the figure given below, a bar magnet moving towards the right or left induces an e.m.f. in the coils (1) and (2). Find giving reason, the direction of the induced currents through the resistors AB and CD when the magnet is moving (a) towards the right, and (b) towards the left. 2 
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13. Why a choke coil is needed in use of fluorescent tubes with an a.c main? Why can we not use an ordinary resistor instead of choke coil?       2                                                        

14.  . Two cells E1 and E2 in the given circuit diagram have an emf of 5 V and 9 V and internal resistance of [image: image3.png]03Qand12Q



respectively. 2 

[image: image4.png]58

Ta




Calculate the value of current flowing through the resistance of [image: image5.png]30



.    2

15.  (a)  What type of electromagnetic waves are used in Radar and why?

       (b)   Answer which of the following can act as a source of electromagnetic waves

              i) a charge moving with a constant velocity

              ii) a charge moving in a circular orbit

             ii) a charge at rest                                                                   2              

        Justify your answers

16.  Define critical angle. Write the condition for total internal reflection.   2             

17.  How a p-type semiconductor formed? Name the major change carriers in it. Draw the energy level diagram of p-type semiconductor.       2                                                     

18. Explain briefly the principle of transmitting signals using a satellite. State any two main advantages of using a satellite for transmitting signals.     

                                                                                                                 2

19.  In a potentiometer arrangement, a cell of emf  1.25 V gives a balance point at 35.0 cm length of the wire. If the cell is replaced by another cell and the balance point shifts to 63.0 cm, what is the emf of the second cell?      3

                                          OR

4 cells of identical emf E, internal resistance r, are connected in series to a variable resistor. The following graph shows the variation of terminal voltage of the combination with the current output:
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(i) What is the emf of each cell used?
(ii) For what current from the cells, does maximum power dissipation occur in the circuit?
(iii) Calculate the internal resistance of each cell                                       3

20. Define the term ‘resolving power’ of a telescope. How does it get affected on increasing 

 i) the aperture of the objective lens.

 ii) the wavelength of light used

ii) the focal length of the objective lens

Justify your answer in each case.                                                    3                                

21. A power transmission line feeds input power at 2300 V to a step-down transformer with its primary windings having 4000 turns. What should be the number of turns in the secondary in order to get output power at 230V?                                                             

                                                                                                                      3

22. A 4.5 cm needle is placed 12cm away from a convex mirror of focal length 15 cm, Give the location of the image and the magnification. Describe what happens if the needle is moved further from the mirror.     3                                                            

23.   State how in a photocell the work function of the metal depends on the kinetic energy of emitted electrons. If the frequency of the incident radiation is doubled what changes occur in the 


i) stopping potential, and


ii) photoelectric current.                                                              3

24.   Define the term decay constant of a radioactive nucleus.
Two nuclei P, Q have equal number of atoms at t = 0. Their half lives are 3 hours and 9 hours respectively. Compare their rates of disintegration, after 18 hours from the start.                                                                     3

25. The height of a T.V. tower at a place is 400 m. Calculate

(i) the maximum range upto which signals can be received from time tower and
(ii) area covered by the transmission.
(Radius of the Earth 6400 km)                                                              3

26.  Draw a circuit diagram of a common-emitter amplifier. Deduce an expression for its voltage gain. 

27.  (a) Draw the energy level diagram showing the emission of  β-particles followed by γ-rays by a  60 Co 27 nucleus.

(b)  Plot the distribution of kinetic energy of  β-particles and state why the energy spectrum is continuous.                                                    3                                      

28. Give principle of working of a Van de Graaff generator. With the help of a labelled diagram describe its construction and working. How is the leakage of charge minimized from the generator?                                             5                                                    

OR

State Gauss’s theorem in electrostatics and apply it to find the electric field strength near a infinite plane sheet of charge.

 An infinite line charge produces an electric field of 9x 104 N/C at a distance of 2 cm. Calculate the linear charge density.

29. State and prove Biot Savart Law. Use it to derive an expression for the magnetic field produced at a point near a long current carrying conductor.  

                                                                                                             5

OR

Explain with the help of a labelled diagram the working principle of a cyclotron. 
Show that the cyclotron frequency does not depend on the speed of the particle. Write one of the uses and point out one of the drawbacks of a cyclotron.

30.    What do you mean by polarization of light? 


    a) How polarized and unpolarized light is represented? 


    b) How will you prove light is transverse wave in nature?


    c) Light waves can be polarized but the sound waves cannot be polarized? Explain why?                                                                 5                                     

                                                 OR

What is interference of light? Write two essential conditions for sustained interference pattern to be produced on the screen.  

Derive an expression for condition of destructive and constructive interference.

What is the effect on the interference pattern in Young’s double slit experiment when:

(i) screen is moved closer to the plane of slits

(i) separation between two slits is increased. Explain your answer in each case.
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